SYNOPSIs After coronary by-pass surgery, a 47 year old, right-handed man developed a Gerstmann's syndrome, a visual-spatial perceptual deficit, and a gross impairment of movement under visual guidance ('optic ataxia'). Visual fields and extraocular movements were intact; he had a left hemiparesis. The EMIscan showed three lesions: a left parietal-occipital lesion; a posterior callosal lesion, and a right frontal lesion. It is hypothesized that optic ataxia in both visual fields requires bilateral lesions which, in the present case, were strategically placed so as to effectively disconnect motor cortex from visual input.
Optic ataxia is a disorder of visually guided movement, most evident when the patient attempts to reach for objects. As originally described by Balint (1909) , it is usually seen in the context of severe oculomotor impairment. A similar disorder, also associated with gross oculomotor disturbances has been described under the name of visual disorientation (Holmes, 1918; Michel et al., 1965) . A few cases, however, have been reported with normal extraocular -movements and optic ataxia confined to a single visual field (Riddoch, 1935; Stenvers, 1961; Rondot and de Recondo, 1974) . Recently, understanding of the possible mechanisms of this disturbance has been enhanced by a report of a similar phenomenon in monkeys after experimental lesions (Haaxma and Kuypers, 1974) . This paper describes a patient who showed optic ataxia in both visual fields with no abnormalities of oculomotor function, visual acuity, or visual fields. He (Goldstein and Scheerer, 1941) yet failed to sort the stimuli accordingly. On the Seashore tests (Milner, 1962) (Hooper, 1958) , in which the subject is required to identify an object from a picture which has been cut up and randomly arranged on a card, he obtained a deficient score (13 out of 30 correct). He was able to discriminate rods 5 and 15 cm but not 5 and 10 cm long. His depth perception appeared intact. Directional orientation and right-left discrimination were poor. He had moderate difficulty in describing the floor plan of his home. On a test of recognition memory for visual designs the patient was mildly to moderately deficient. He had no difficulty in recognizing familiar or in learning unfamiliar faces.
He was nearly normal in abstracting verbal information from visual stimuli. Naming of objects shown to him was carried out with only a few hesitations. Colour naming was more erratic; he occasionally misnamed colours, calling them by names of (Fig. 2) Since he recovered to the extent that he showed no motor impairment on his right side, no aphasia, and no somatosensory deficits or visual field cuts, there was no indication of other lesions. Therefore, it seems reasonable to account for the patient's neuropsychological deficits on the basis ofthe lesions indicated on the EMIscan.
The extraordinarily severe impairment of visually guided movement seen in the present patient would appear to be quite rare. He was not apraxic in the classic sense of Liepmann: he could perform movements well, both on command and in imitation, and could handle objects correctly upon grasping them. His difficulty in reaching for objects seems far more striking than the impairment seen in severe constructional apraxia; patients with such disorders have not been described as groping for objects as did the present patient. His behaviour, though more erratic, resembles that of subjects whose vision is distorted by a prism. His condition is similar to the optic ataxia or visual disorientation described by other authors (Balint, 1909; Holmes, 1918; Michel et al., 1965) ; although the present patient showed neither abnormalities of extraocular movements nor visual inattention, prominent factors in Balint's syndrome and in Holmes' 'disturbance of visual orientation'.
Instances of impairment of visually guided movement within a single visual field contralateral to the lesion have been reported in four cases of left (Riddoch, 1935; Stenvers, 1961) and four cases of right parietal-occipital lesions (Stenvers, 1961; Rondot and de Recondo, 1974) . All eight patients had difficulty in pointing and judging distance within the impaired field and, more importantly, at least four of them had no disturbance of eye movements, hemianopia, or visual inattention. Although Rondot and de Recondo (1974) emphasized the fact that their patients, while unable to reach for objects accurately, could grasp their own body parts readily, the present patient was defective on both tasks, emphasizing the generality of visual control over movements. An experimental analogue has been offered by Haaxma and Kuypers (1974) who, by placing unilateral lesions in the white matter of the caudal parietal area of split brain monkeys, produced impairment in the visual guidance of contralateral hand and finger movements.
The following analysis of the mechanisms of visual control over movement is tentatively offered as an explanation of the severe deficit experienced by the present patient. Each motor centre receives information concerning the visual fields through two sources: (1) ipsilaterally via pathways from the visual association area, and (2) transcallosally from the contralateral frontal association area. These pathways carry information for both visual fields which has been transferred across the corpus callosum between the posterior association areas. For a lesion to impair visually guided movement in one field alone in the absence of a visual field defect, it would have to be placed in the contralateral posterior association area or in the pathway leading to it from the primary visual centre in that hemisphere.
Impairment of visually guided movement in both visual fields would require at least two lesions, one in each hemisphere (or a unilateral lesion combined with a complete commissurectomy). In the present patient, visual information reaching the right occipital cortex was presumably intact, yet it could not be utilized by the ipsilateral motor centre due to the large right frontal lesion. Neither could it be transferred to the opposite hemisphere: the right frontal lesion presumably blocked transmission across the anterior corpus callosum, and the small posterior midline lesion disrupted posterior cross-callosal transmission. Visual pathways from the left occipital cortex may have been disrupted by either or both of the posterior lesions. The left parietal lesion may have blocked visual information before its transmission to the left motor association area; or that part of the posterior callosal lesion which extends into the posterior left hemisphere may have intersected visual pathways extending to left motor association areas, as well as blocking cross-callosal transmission to the right visual association area.
The lesion in his left parietal area most certainly accounted for his Gerstmann's syndrome (finger agnosia, right-left disorientation, dyscalculia, and agraphia). The location of the lesion responsible for his visual-spatial deficit is less evident: it is not clear on the basis of our understanding of the cerebral localization of visual perception whether or not the patient's visual-spatial deficit was due to his right frontal, his left parietal, or to an undetected right posterior lesion. It should be noted that a right posterior lesion could be placed so as to effectively disrupt transmission of visual input of the left visual field to both the left posterior association area and the ipsilateral frontal association area. Thus, although one might argue for the existence of an undetected right posterior lesion in view of the patient's visual-spatial deficit, the model described above would apply equally well.
Though apparently rare, the syndrome of optic ataxia would undoubtedly be observed more frequently, both unilaterally and bilaterally, if it were not for the masking effect of visual field defects, hemi-inattention, and hemiparesis. Furthermore, it seems possible that some patients with subtle 'subclinical' manifestations of a disorder like that described above might be identified by careful testing of visual localization by the technique of Ratcliffand Davies-Jones (1972).
Dr Robert Haaxma was helpful in providing the authors with the results of his recent investigation and in suggesting pertinent references. We also wish to thank Dr Robert Page who participated in the investigation while the patient was in the Neurobehavior Unit. 
